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[57] m ABSTRACT 

Disclosed is a horizontal pipeline boring apparatus and 
method for installing a pipeline section under a surface 
barrier such as a roadway or the like. A pilot bore is 
formed under the barrier. Next, a pipeline section bore 
large enough to received the pipeline section is formed 
long the path of the pilot bore using a pipeline boring 
head having a guide on the advancing side thereof. The 
guide is Resigned to engage the walls of the pilot bore 
and steer the pipeline boring head during cutting along 
the path of the pilot bore. Drilling liquids can be sup- 
plied to the boring operation through the pilot bore and 
discharged through the pipeline section. 

3 Claims, 6 Drawing Sheets 
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FIG. S is a side elevation illustrating one form of a 
HORIZONTAL PIPELINE BORING APPARATUS pipeline boring head for use in the present inventions; 

AND METHOD FIG. 6 is a front elevation view of the pipeline boring 

head f FIG. 5; 

BACKGROUND OF INVENTION 5 FIG. 7 is an enlarged sectional view taken on line 

The present inventi n relates t the installation of ° f HO ; * ,00king ? ° f the "T? 1 

crosscountry pipelines, conduits, cables, and the like, *c cutter utilized according to one of the 

and more particularly to their installation under a bar- "^Jf ™ present in t ve . ntl0n ; 

^ FIG. 8 is a sectional view of a portion of the pipeline 

Pipeline must be installed under barriers such as high- l ° ° f P IG ' * and , „ 

ways, waterways, buildings and other surface obstruc- ™? J A ^ 18 » e "J 1 ** £ " of a cutter used on 
tions without disturbing the surface. Typically this has ^ ^ lme b ° nn * head of FIG 5 
been done through a coring or boring process. For DETAIL DESCRIPTION OF ONE PREFERRED 
example, when an interstate highway is encountered by 15 EMBODIMENT OF THE PRESENT INVENTION 
a pipeline^ trench is opened on ei^er sideof the Wgh- herring now to thc drawjngs whcrcm like.refer- 
way. A boring apparatus is placed on one side of the ^ characters designate like of corresponding parts 
highway and a pa^ageway is formed under the high- ^ hout ^ p ^ ^ method rf £ ^ 
way between the two open trenches. The bore h ; of ^. ^ ^ describcd J 
sufficient size to allow a section of pir^ to be pushed 20 rtGS gurcs ^ai] y fllustrate installing a 

lengthwise througMhe bore from one side of the high- ; , jne undef an road J acconfi ^ to 0 * e 

way to the other. The installed section is then welded of the ^ mvent ion. 

into the pipehne and tested . Ir pi6s M a bam . fiuch ^ a road 10 ^ y,^. 

When rock or other hard matenals are encountered trated for purposes 0 f explaining the present invention, 
in the bonng operation, problems can arise which cause 25 fa ^ iUustrati road 10 is a barrier of tne 

the installation to be difficult and expensive. For exam. ^ which a cannot ^ formed of 

pie when installing a 36 or 40 pipehne under a 300 the ce of fli ^ densit traffic 0f ce of a 
widemterstate high^ Tne present- invention has applies 

dunng the process of inserting the pipe .m^^^^ kinds of barriers which prevent the 

can be caused by the fact that when hard materials are 30 fonnation of a , rench thereacross . Other examples are 
encountered by a large bonng apparatus it is difficult, if waterwayS( buildings and the like, 

not impossible to form the bore in a straight path. When ^ fmt st in insta]Hng a pipdilie section the 
rock or other hard matenals are encountered the cutter roadway t0 & to open the pipehne trenc h 12 at a point 
can tend to corkscrew, bend and deviate from a straight adjaccnt to the roadway. The trench 12 is made at the 
path. This causes installation of straight pipe to be diffi- appr0 priate depth for placement of the pipeline section 
cult, if not impossible. In some cases the pipe will be- undcr (he 10 ^ addjt j on> a trench 14 j s ope ned 

come stuck dunng the process of insertion into the bore. on tne oppos i te side of the barrier along the proposed 
The stuck pipe must be cut and the bore filled up and a patn 0 f t ^ e pipeline. 

new bore formed. These and other difficulties in boring ^ Qnce trenches 12 and 14 are opened, the step of dril- 
through barriers of rock or other hard materials for i m g a p jj ot bore is accomplished by using a conven- 
large pipelines cause the process to be difficult and tional horizontal drilling rig 16. Horizontal drilling rig 
expensive. can De a horizontal earth boring machine of the type 

SUMMARY OF THE INVENTION manufactured^by American Augers, Model No. 36-600 

45 for 36 pipe. It is to be understood that other types of 

According to one form of the present invention a bonng mac hines could be used. Rig 16 has a powered 
method and apparatus for traversing a barrier with a rota tor for use in rotating a shaft or drill pipe carrying 
pipeline is provided. According to the present invention a dr jn bit. The term "rotator" as used herein means any 
a pilot bore is formed between the trench opening so the and all devices causing rotation of a shaft or pipe. Rig 16 
pilot bore is of a small enough size to be maintained on jq also has an advancer for horizontally advancing the 
a relatively straight path. drilling operation. For example, the rig can be mounted 

Next a specially designed boring head of a size to 0 n tracks which allow the entire rig to move horizon- 
form an opening for the pipe or tubing is used. A guide tally to advance the drilling operation. As used herein, 
on the advancing side of the head engages and is guided the term "advancer" means any and all devices for 
by the pilot bore. According to one embodiment of the 5$ causing the drilling or boring operation to be advanced 
present invention, during operation the pilot bore is in a horizontal direction. Drilling is accomplished by 
utilized to supply fluids to the front of the boring head rotating and horizontally advancing a drill pipe 18 with 
while the space behind the head is utilized to remove a conventional rock type cone drilling bit 20. As shown, 
the cuttings. the drill pipe is connected to the drilling rig and is ro- 

These and other features and advantages of the pres- 60 tated and horizontally advanced during boring. Bit 20 
ent invention will be more readily appreciated when forms pilot bore 22 from trench 12 to trench 14. During 
considered in conjunction with the accompanying drilling operation the drill pipe is rotated and supplied 
drawings in which: with drilling fluid such as a drilling mud by use of a 

BRIEF DESCRIPTION OF THE DRAWINGS „ SftJSlffi JlSg^ ^^J." 

FIGS. 1-4 are schematic views illustrating one of the within a sliding seal in coupling 24 while mud is pumped 
methods of the present invention for installing a large into and through drill pipe 18 to bit 20. The flowing 
diameter section of pipe under a roadway barrier, mud cools the bit and aids in cutting the pilot bore. 
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Acc rding to the present invention the size f the 
pilot bore is smaller than the pipeline section which will 
be installed under the roadway. For example, when 
installing a 36" pipeline the pilot bore will be selected to 
be in the range of about 8J". The particular size of the 
pilot bore is not critical, it is important that the pilot 
bore be small enough so that a stiff drill pipe and a cone 
type rock bit 20 can be utilized to cut through any rock 
"R" encountered under the roadway 10 while maintain- 
ing a straight bore. 

Once the pilot bore 22 is completed, drill pipe 18 and 
bit 20 are removed from the bore. Next, as is shown in 
FIG. 2, flow conduit 28 is inserted through the pilot 
bore 22 from trench 12 to trench 14. In trench 14 con- 
duit 28 is connected to mud pump-mud tank assembly 
26. Sections of flow conduit 28 are connected to the 
tubing 32 by a rotatable coupling 34. Coupling 34 al- 
lows the flow conduit 28 to be rotated as will be de- 
scribed; End. 36 of the flow conduit 28 extending into 
the trench 12 is threaded. It is to be noted that in the 20 
present, embodiment the flow conduit is sufficiently 
smaller f thari the pilot "bore* 22 to allow insertion of the 
conduit through the bore. Pipeline section 38 is shown' 
in FIG. 2 with the specially designed pipeline boring 
head 40 positioned at the advancing end thereof. Head 25 
40 has ^threaded coupling 42 for connection to the 
threads 36 on flow conduit 28. Other types of couplings 
between'the flqw'coi^ ' 
could be used, such as ^flexible oY swivel coupling to 
provide fluid communication with the mud pump. 

The pipeline boring head 40 has a drive shaft 44. 
Shaft 44 is rotatably coupled to the drilling rig 16 for 
rotation as shown by arrow "A". Pipeline section 38 
and boring head 40 are moved or advanced horizontally 



boring head 40 along the path of the pilot bore. The 
auger 46 and boring head 20 are rotated by the drilling 
rig 16 as indicated by arrow "A". Simultaneously the 
drilling rig 16 advances the pipeline section 38, head 40, 
5 guide 50 and flow conduit 28 in the boring direction as 
indicated by arrow **B'\ Mud and cuttings are removed 
from the cutting area through pipeline section 38 in the 
reverse direction of arrow "B". In this manner the cut- 
ting operation is guided by the pilot bore in a straight 
10 line. 

The details of the pipeline boring head 40 will be 
described by reference to FIGS. 5-9. The pipeline bor- 
ing head has a plurality of cutters 48, formed from a 
4 rockVbit) type cutter (See FIG. 9). As illustrated in 
15 FIGS. 6, 16 separate cutters 48 are positioned around 
the periphery ' of the boring head 20 and 12 separate 
cutters are spaced across the interior of the periphery. 
The array f of interior cutters are spaced on various di- 
ameters to provide cutting across the entire width of the 
cutting head. More or less cutters could be used as 
required for a particular application. As is shown in 
FIG: 5, the cutters are arranged on an angle identified as 
"C". In the preferred embodiment this angle is about 
18° but can range from 15° to 45". 

Boring head 40 has a cylindrical body portion 54 
centered around tubing 52. The peripheral cutters are 
shpw^(n^gted on portion 54. Four flanges 56 rigidly 
couple f thetufeing 52 to the body portion 54. Flanges 56 
are spaced on right angles from each other as shown. 
The interior cutters are mounted from flanges 56. 

The cylindrical body portion 54 is of the same exter- 
nal diameter as the pipeline section 38 so that the end of 
the pipeline section 38 will abut annular shoulder 58 and 



30 



Boring head 40 has a plurality of cutters to cut 
through the rock and soil located below the roadway 
10. As used herein, the term "cutter* 1 is used to mean 
any and all devices for cutting through the rock or soil. 



in the direction of arrow **B" to advance from trench 12 35 on tne left hand * ide of b° dv portion 54 as it is viewed 
toward trench 14 during boring. Boring head 40 is de- in F * G - 5 - A cylindrical skirt portion 60 extends from 
signed to rotate with respect to the pipeline section 38. tI J e portion 54. Skirt portion 60 has an external 
Pipeline section 28 is likewise connected to the drilling diameter to fit inside of and in sliding engagement with 
rig and can be selectively moved or advanced in the the interior of the pipeline section 38. Thus, shoulder 58 
forward and reverse direction of arrow "B" during 40 and s ^ rt ^ maintain the pipeline boring head 40 in a 
boring and preferably advanced with said boring head proper position as shown in FIG. 7. 
40 during boring. An auger 46 is positioned in pipeline As shown in FIG. 8, the outer surface of skirt portion 
section 38 to convey cuttings through the interior of the *Q can DC formed of a removable wear plate 63. 
pipeline section 38 and toward the boring machine. A drive socket 62 and pin 64 are used to connect shaft 
Auger 46 is mounted to rotate with shaft 44. 45 44 to the pipeline boring head 40. In the embodiment 

illustrated the shaft 44 has a hexagonal portion 61 on the 
end thereof inserted into a corresponding hexagonal 
socket 62 on boring head 40. In the embodiment shown, 
socket 62 is axially aligned with and welded to the end 
In the illustrated embodiment a cutter 48 is shown of the 50 of tube 52. The shaft 44 and socket 62 are maintained in 
type which uses a cone bit 49 (See FIG. 9). Boring head engagement by a pin 64 extending transverse there- 
40 has a cylindrical guide 50 mounted at a tubing 52. As through. 

shown in FIG. 3, guide 50 is selected to be of a size to A circular bulkhead 66 is positioned adjacent to the 
fit in and be guided by the walls of pilot bore 22. Guide socket 62 to close one end of the chamber 68 formed 
50 acts as a dam or seal on the walls of the pilot bore to 55 inside tubing 52. Also centrally mounted within the 
prevent the drilling fluid supplied to boring head 40 chamber 68 is a mud tubing 70. Mud tubing 70 carries 
from flowing back through the pilot bore 22. Drilling threads 42 to which a flow conduit 28 is connected. As 
fluid is supplied by mud pump 30 and conduit 32 into can be seen in FIG. 7, mud tubing 70 extends into the 
the flow conduit 28. Mud passes through the threaded chamber 68 and has two annular bulkheads 82 position- 
connection 36-42 and into the tubing 52. Ports not 60 ing the tubing 70 in the interior of the tubing 52. Four 
shown in FIG. 3 are formed in the wall of the tubing 52 mud ports 84 are formed in the wall of the tubing 52 to 
so that the drilling fluid is discharged into the area of communicate with the chamber 68. These ports are 
the cutters 48 to assist in cooling and lubricating the spaced 90* apart and are positioned axially adjacent to 
cutting operation. The mud and cuttings flow away the forwardmost cutter 48. Mud pumped through tub- 
from the boring operation. This flow is assisted by the 65 ing 28 enters chamber 68 and flows through ports 84 
auger 46 and pipe section 38. and into the area of the cutters. Bulkheads 66 and 82 

In FIG. 4 the boring operation is illustrated in prevent the mud from escaping from the chamber 68 
progress. As the head 40 is advanced guide 50 steers other than through the ports 84. 
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As is shown in FIG. 7, guide 50 is positioned to fit in path of said pilot bore, and means on the other side of 
chamber 68. Guide 50 provides a dual function of pre- said body for rotating and advancing said body, 

venting mud from flowing through the pilot bore and * The apparatus of claim 1 additionally comprising a 

acting to steer the pipeline boring head 40 along the formed on said body of a size to fit into the interior 

path of the pilot bore. In the illustrated embodiment the 5 of a pipeline section. 

guide 50 is positioned wially to the front or advancing 3 - An assembly used It install a pipeline section under 
side of boring head 40 a sufficient distance so that the a » u f face * am . er " d . *»* ** P ath «f \ ^ bore corn- 
straight guidtag forces will apply sufficient torque to f. ns,n « : * honzontaJ drilling ng, said drilling ng posi- 

main^in head 40 in the projection. In the illus- » f^^^^S^^^^J^ 

, ... , ... , . . - . 10 a section of pipeline connected to said rig at one end of 

trated embodiment the guide is positioned to the front ^ pip eii n e s^tion, said section being of a diameter 

of the head distance of a least about the pipeline section greater than the dianje ter of the pilot bore, a shaft ex- 

diameter. tending through the pipeline section and connected at 

It is to be understood that the foregoing description one ^ 0 f ^ sna ft to th e rolator on the drilling rig 

relates only to one embodiment of the present invention 15 whereby said shaft can be rotated in said pipeline sec- 

and that numerous modifications, alterations and tion, an advancer on said drilling rig connected to move 

changes can be made in the invention without departing said pipeline section and said shaft whereby said section 

from the spirit and scope of the invention as set forth in and shaft can be horizontally moved, a pipeline boring 

the appended claims. It is my intention to cover all head connected to the other end of said shaft whereby 

embodiments and forms of my invention within the 20 said pipeline boring head can be rotated and advanced 

allowable scope of the claims. under the barrier to form a passageway for said pipeline 

I claim: section, said head having a cylindrical body and an 

1. A pipeline boring head of the type which when axially spaced cylindrical skirt, said skirt having a diam- 

rotated and axially advanced can be used for forming a cter sma11 enough to axially fit into the interior of the 

horizontally extending pipeline passageway to install 25 P*** 1 "* section ™* thc skirt actin S 10 **ign 

pipeline under a transverse barrier such as a roadway, ™ ih the P*** 1 ™ cutters <?» said head, tubing 

waterway, pipeline or the like comprising: a cylindrical ™ un * d on he * d to e * end * rou ^ 

body, a plurality of cutters mounted on one end of said ° yImdn # ca * guide surface on the tubing of a sue to fit in 

bodv nositioned to form a cvlindrical nassaeewav when the piIot bore ' a dnllin8 fluid pump al ^ ° ther cnd of 

body positioned to form a .cylindrical passagewaywnen ^ ^ bQre extendin xhr0 ^ ±c piIot ^ re 

the body is rotated, a conduit connected to said body to an / connected to the head d Xg fluid pump 

extend from said body along the path of a pilot bore for whereby driffi fluid m te g Hed tQ the head by a 

supplying drilling fluid to said cutters, a cylindrical pat h through the pilot bore during boring, fluid ports on 

guide rigidly connected to said body and positioned on said head in fluid communciation with the drilling fluid 

the side of said cutters opposite said body, said guide 35 to discharge fluid into the area of the cutters, and an 

being ofa size to engage the walls of the pilot bore and auger is connected to said shaft inside said pipeline 

to dam the pilot bore, thereby preventing a drilling fluid section to be rotated by said shaft whereby cuttings 

supplied to an area adjacent said cutters from flowing from said cutter can be conveyed away form said head 

back through the pilot bore, and said guide being axially by a path through said pipeline section. 

spaced away from the body to steer the body along the 40 ***** 
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